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Automatic Conversion Of Web Pages

Converting Web pages to structured Web-writable pages is easy with
this new invention. This invention reduces the time needed to update
Web pages without the user having to worry about manually converting
Web pages to a different Web page that supports structured editing
from a Web browser.

Procedures Research Biz
l ® PARC How-To-Page ® Publications
® Budget ® Procedure

Fig. 2
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<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Frameset//EN"
"http://www.w3.0org/TR/html4/frameset.dtd" >
<HTML>

<HEAD><TITLE>Automatic Conversion Of Web Pages

<BODY>

<P>

Converting Web pages to structured Web-writable pages Is easy with
this new invention. This invention reduces the time needed to update
Web pages without the user having to worry about manually
converting Web pages to a different Web page that supports
structured editing from a Web browser.

<TABLE>
<TR><TH>Procedures
<TH>Research Biz
<TR><TD>

<UL>

<LI>PARC How-To-Page
<LI>Budget

<TD>
<UL>

<LI>Publications

<LI>Procedure

Fig. 3
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l Automatic Conversion Of Web Pages

Converting Web pages to structured Web-writable pages is easy with
this new invention. This invention reduces the time needed to update
Web pages without the user having to worry about manually converting
Web pages to a different Web page that supports structured editing
from a Web browser.

l Procedures Research Biz
» PARC How-To-Page » Publications
» Budget » Procedure
+ +

Fig. 4
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<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Frameset//EN"

"http://www.w3.org/TR/html4/frameset.dtd">
<HTML>

<HEA
7 i k4

<P>

| Converting Web pages to structured Web-writable pages is easy with
this new invention. This invention reduces the time needed to update
Web pages without the user having to worry about manually
converting Web pages to a different Web page that supports

str

"f'ﬁ' % 5, 4
.

A
e

TAB
<TR><TH>Procedures</1H>
<TH>Research Biz€ /11>
<TR><TD>

<UL>
<LI>PARC How-To-Page

<UL>
<LI>Publications
<LI>Procedure

1
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52000
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INPUT CONVERSION 53000
PARAMETERS

54000

CONVERT INPUT WEB

PAGE TO SPARROW WEB
TYPE WEB PAGE

END) S5000

F1g. ©
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SELECT PORTIONS OF S3100
INPUT WEB PAGE TO
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SELECT WHERE TO

PLACE EDITING ICONS

INPUT NETWORK 53300
LOCATION OF
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RETURN TO ~—53400
STEP 84000
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SELECT PORTIONS OF INPUT 53100
WEB PAGE TO CONVERT
SET CONVERT 53110

LISTS FLAG
S3115 VES

TABLES ONLY?

SET CONVERT 53120
TABLES FLAG

NO
PARAGRAPHS ONLY?
S3130
NO SET CONVERT

PARAGRAPHS FLAG

LISTS
AND TABLES, PREFERRING
LISTS?

53140
SET CONVERT LISTS AND TABLES,

PREFERRING LISTS FLAG
SET CONVERT TABLES 53145

AND LISTS, PREFERRING
TABLES FLAG

53150
RETURN TO
STEP S3200

Fig. 8
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S3200

SELECT WHERE TO PLACE

EDITING ICONS

PLACE AFTER ITEM 53205 YES

CONTENT? 33210

SET PLACE EDITING
ICON AFTER ITEM

93215 CONTENT FLAG

SET PLACE EDITING

[CON BEFORE ITEM
CONTENT FLAG

RETURN TO 93220
STEP 53300

Fig. 9
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CONVERT INPUT WEB PAGE TO S4000
SPARROW WEB TYPE WEB PAGE

DETECT AND REVISE 54100

WEB PAGLE CODING

54200
PARSE WEB PAGE CODE
INTO TOKENS

S4300
MARK TOKENS BASED ON

CONVERSION FLAGS

REVISE MARKS ON 54400
TOKENS BASED ON PAGE
STRUCTURE

54500
DETERMINE TEMPLATES

54600
RETURN TO S4700
STEP 55000

Fig. 10
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54200
PARSE WEB PAGE CODE
54210
PARSE HTML INTO
TOKENS

CREATE INTERMEDIATE 54220
STRUCTURE FOR EACH
TOKEN

PLACE INTERMEDIATE 54230
STRUCTURE INTO AN
ARRAY

LABEL EACH TOKEN
WITH NAMES OF ALL
SURROUNDING TAGS

$54250
ADD MISSING END TAGS
TO MATCH START TAGS
RETURN TO 54260
STEP 54300

Fig. 12
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MARK TOKENS BASED ON 54300
CONVERSION FLAGS

54310 VES

CONVERT LISTS ONLY FLAG

NO MARK ALL TOKENS WITHIN |— 4320
54330 LISTS AS EDITABLE
IS
CONVERT TABLES ONLY FLAG TEs Yo
SET?
MARK ALL TOKENS WITHIN

NO
Q4350 TABLES AS EDITABLE
15 YES

CONVERT PARAGRAPHS ONLY

54360

FLAG SET?
MARK ALL TOKENS WITHIN
NO PARAGRAPHS AS EDITABLE
MARK ALL TOKENS WITHIN ANY 34370
LIST OR TABLE AS EDITABLE
RETURN TO 54380
STEP 54400

Fig. 13



U.S. Patent Apr. 20, 2010 Sheet 14 of 34 US 7,703,004 B2

MARK ALL TOKENS WITHIN " ©4320
LISTS AS EDITABLE

54321
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CURRENT LIST
54322

MARK ALL TOKENS IN

CURRENT LIST AS
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HAVE
ALL LISTS BEEN
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RETURN TO
STEP 54380

F1g. 14
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MARK ALL TOKENS WITHIN 54340
TABLES AS EDITABLE

54341

SELECT FIRST/NEXT
UNANALYZED TABLE AS
CURRENT TABLE

54342

MARK ALL TOKENS OF

CURRENT TABLE AS
EDITABLE

HAVE
ALL TABLES BEEN
ANALYZED?

YES

RETURN TO >4344
STEP 54380

FIg. 15
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MARK ALL TOKENS WITHIN 54300
PARAGRAPHS AS EDITABLE

54361
SELECT FIRST/NEXT
UNANALYZED PARAGRAPH
A5 CURRENT PARAGRAPH
54362

MARK ALL TOKENS OF
CURRENT PARAGRAPH AS
BDITABLE

54363

HAVE ALL
PARAGRAPHS BEEN
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RETURN TO 54364
STEP 54380

Fig. 16
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S4370
MARK ALL TOKENS WITHIN ANY
LIST OR TABLE AS EDITABLE
SELECT FIRST/NEXT S4371
UNANALYZED LIST OR
TABLE AS CURRENT ITEM

54372

IS NO

CURRENT ITEM
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MARK ALL TOKENS OF
CURRENT LIST AS
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CURRENT TABLE AS
EDITABLE S4374
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RETURN TO
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REVISE MARKS ON TOKENS
BASED ON PAGE STRUCTURE
S4410
LABEL TOKENS
COUNT CHILDREN FOR EACH 54420
TABLE, LIST, AND PARAGRAPH
PROPAGATE MAXIMUM 94440
CHILD COUNTS

MARK AS NON-EDITABLE S4450)
TABLES WITH EDITABLE

CHILDREN

$54400

MARK AS NON-EDITABLE LISTS S4460

WITH EDITABLE PARENTS IF
TABLES PREFERRED

S4470

MARK A5 NON-EDITABLE
ARAGRAPHS THAT HAVE NO TEXT
OR HAVE ONLY WHITE SPACE
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RETURN TO >4450
STEP 54500

FI1g. 18
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COUNT CHILDREN FOR EACH
TABLE, LIST, AND PARAGRAPH

COUNT NUMBER OF ROWS IN EACH TABLE AND
NUMBER OF ITEMS IN EACH LIST

S4420

54421

54422

FOR EACH TABLE OR LIST, STORE NUMBER IN THAT
TABLE'S OR LIST'S START TAG TOKEN AS A CHILD COUNT

FOR EACH ROW OF EACH TABLE, MARK THAT ROW'S START 54423
ROW TAGS WITH NUMBER OF COLUMNS IN THAT ROW

54424

FOR EACH COLUMN OF EACH ROW OF EACH TABLE,
EXTRACT STRING REPRESENTATION OF EACH COLUMN
TAG, IN ORDER, AND ATTACH RESULTING LIST OF

STRINGS (CHILD TAGS) TO START ROW TAG TOKEN

FOR EACH START TAG TOKEN, SET A parentTableCount S4425

OVER ALL TABLES THAT CONTAIN THAT START TAG
TOKEN (OR ZERO IF NONE)

S4426
FOR EACH LIST, SET THE childListCount OF ALL TABLES

THAT CONTAIN THE LIST TO BE THAT LIST'S CHILD
COUNT IF THE childListCount WILL BECOME LARGER

FOR EACH TABLE T, SET THE childTableCount OF ALL TABLES S4427
THAT CONTAIN THAT TABLE T TO BE THAT TABLE T'S CHILD
COUNT IF THE childTableCount WILL BECOME LARGER

FOR EACH PARAGRAPH, COUNT NUMBER OF 54428
NON-EMPTY TEXT TOKENS IN THAT PARAGRAPH

SET THE childCount VALUE OF THE START TAG S4429
TOKEN OF THAT PARAGRAPH TO BE THE NUMBER OF
NON-EMPTY TEXT TOKENS

RETURN TO 54430
STEP 54440

Fig. 19
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54440
PROPAGATE CHILD COUNTS
SELECT EACH TOKEN ON S4441
THE PAGE IN ORDER

S4442
YES

IS
CURRENT TOKEN
PART OF A LIST, BUT NOT
THE START TAG
TOKEN?

54443

SET childCount OF THE CURRENT TOKEN

TO BE THE childCount OF THE START TAG
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IS
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DIRECTLY PART OF A TABLE, BUT
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54446 SURROUNDING TABLE

YES

IS
CURRENT TOKEN
DIRECTLY PART OF A PARAGRAPH,
BUT NOT THE START TAG

TOKEN?

YES
S4447

SET childCount OF THE CURRENT
NO TOKEN TO BE THE childCount OF

THE START TAG TOKEN OF THE
PARAGRAPH THAT DIRECTLY
SURROUNDS THE CURRENT TOKEN

S$4448
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SELECTED?

NO

YES

RETURN TO S4449
STEP 54450

Fig. 20
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MARK AS NON-EDITABLE TABLES
WITH EDITABLE CHILDREN
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MARKED EDITABLE
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SUCH TOKENS
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. YES

IS CHILD
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SOME EDITABLE TABLE
NESTED INSIDE THIS
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CONVERT LISTS
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FLAG SET AND childListCount > 1 (ARE LISTS

PREFERRED AND THIS TABLE 54456
CONTAINS AN EDITABLE
MARK THIS TOKEN AS
NON-EDITABLE

54457
NO

IS TOKEN
THE LAST TOKEN OF FOUND
TOKENS?

YES — 54458
RETURN TO
STEP S4460

Fig. 21
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54460

MARK AS NON-EDITABLE LISTS WITH

EDITABLE PARENTS IF TABLES PREFERRED

54461

IS
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PREFERRING TABLES FLAG
SET?
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YRS

SELECT FIRST/NEXT TOKEN THAT IS DIRECTLY PART |/~ ©%#402
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IS 54463

parentTableCount > 1
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MARK THIS TOKEN AS
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TES S4466

RETURN TO
STEP 54470

Fig. 22
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54470
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DIRECTLY PART OF A PARAGRAPH

S4472
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MARK THAT TOKEN AS
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S4474

HAVE ALL NO
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YES S4475

RETURN TO
STEP 54480

Fig. 23
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FORM TAGS USING TAG PATH OF
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S4483
MARK IDENTIFIED TOKENS
54484
RETURN TO
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Fig. 24
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DETERMINE
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SELECT FIRST/NEXT IDENTIFIED 54505
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DETERMINE FIXED HTML PARTS OF TEMPLATE ST
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THE VARIABLE CONTENTS AND FIXED
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STORE TEMPLATE IN HASH TABLE USING A S4560
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USE EXISTING TEMPLATE
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S4565
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LAST IDENTIFIED EDITABLE
ITEM?
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RETURN TO
STEP S4600

Fig. 25
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BEFORE ITEM CONTENT

RETURN TO >4934
STEP 54540

Fig. 20
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-~ PLACING EDITING ICON
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IS ITEM A TABLE" S4532¢
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NO PLACING EDITING ICON IN NEW
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<HTML>
<BODY>

 <table width="95%"> 710
<tr><td>My Table Title<tr><td>
<tr><td>The quick brown fox<tr><td>

< [table>

<table width="95%"> 741
<tr><td bgcolor="yellow">My Table Title<tr><td>
<tr><td>The quick brown fox<tr><td>
< /table>
D 712
]

<BODY>

<table width="95%">
<tr><td>My Table Title<tr><td>
<tr><td>The quick <a href="brown.html">brown</a> <img src="fox.gif"> fox<tr><td>

< [table> |
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720

’

My Table Title

p | The quick brown fox

Fig. 30
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SYSTEMS AND METHODS FOR
AUTOMATICALLY CONVERTING WEB
PAGES TO STRUCTURED SHARED
WEB-WRITABLE PAGES

This non-provisional application claims the benefit of U.S.
Provisional Application No. 60/479,904, filed Jun. 20, 2003.

BACKGROUND OF THE DISCLOSURE

1. Field of Invention

This invention generally relates to systems and methods for
managing web pages.

2. Description of Related Art

Creating and updating web pages, managed and created by
page authors, may rely on systems that support group work by
allowing group members to view and modily shared infor-
mation from their individual workstations. Group members
may be required to install several types of software tools,
where each tool manages a different type of information, in
order to share group context that 1s needed to perform group
activities. Therefore, group members require training to
understand each tool. Since each tool often runs a separate
window, group members must also manage limited screen
space while copying content between applications.

There has been other work on recognizing structures in
HTML. For example, a number of authors have described
work on extracting information from tables and lists in
HTML documents. However, these systems focus on extract-
ing mnformation from web pages for use in databases and data
mimng, while this invention uses the extracted information
instead for the automatic construction of Web-writeable
pages.

There are many existing approaches to keeping web pages
up to date. A user, page author or group member can use a
direct manipulation web page editor, such as, for example,
Microsoit’s FrontPage® or Macromedia’s Dreamweaver®, a
collaboration server, such as, for example, Wiki®, or a data-
base-driven web application builder, such as, for example,
Zope®. However, all of these approaches either require leav-
ing the web browser used to access or view the web page,
require learning a mark-up language and/or the like, cause
access and version control problems and/or require writing
custom software. Sparrow Web, which 1s a web page manag-
ing tool available from Xerox, provides an attractive alterna-
tive, particularly for authors who need to make frequent small
changes to pages, or for group members who share responsi-
bility for updating and/or managing a web page.

SUMMARY OF THE INVENTION

Sparrow Web 1s a server-based software tool that allows
group-writeable web pages to be created and customized.
Before this invention, converting standard web pages in
HTML format to group-writeable Sparrow Web type pages
was largely a manual process. The page author would need to
read the reference manual describing the syntactic elements
that need to be added to a standard web page to convert the
standard web page to a Sparrow Web type page, and then add
those syntactic elements using a text editor or HITML editor.
Alternatively, if a Sparrow Web type page with the appropri-
ate layout and structure was available, the page author could
use Sparrow Web’s copy page feature to make a new Sparrow
Web type page with that layout and structure. The page author
could then copy the content, one 1tem at a time, 1nto that new
Sparrow Web type page from the source web page that was
being converted.
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Although Sparrow Web supports structured editing of web
pages from a web browser by multiple users simultaneously,
updating and converting standard web pages to Sparrow Web
type pages or equivalent web pages was difficult.

This invention provides systems and methods that permait a
web page to be automatically converted into a Sparrow Web
type page.

This 1invention separately provides systems and methods
that reduce the cost of keeping web pages up to date.

This 1invention separately provides systems and methods
that allow a web page to be automatically augmented with
additional syntactic elements to conform to a format standard.

This 1invention separately provides systems and methods
that allow a web page to be automatically augmented with
additional syntactic elements to conform to a format required
by a Sparrow Web type page.

This 1invention separately provides systems and methods
that allow a web page to be automatically separated into
editable 1tems.

This 1invention separately provides systems and methods
that determine the beginning and end of an editable 1tem.

This 1invention separately provides systems and methods
that determine which parts of the editable item are editable
and which parts are fixed.

This 1invention separately provides systems and methods
that emit the content of the resulting Sparrow Web type page.

This 1invention separately provides systems and methods
that determine the beginning and ending of a sequence (re-
gion) ol editable 1tems.

In various exemplary embodiments of the systems and
methods according to this invention, web pages are aug-
mented with additional syntactic elements that identify edit-
able regions, specily layout templates, and/or provide click-
able buttons that invoke the updating functions.

In various exemplary embodiments of the systems and
methods according to this invention, an input Web page 1n an
HTML format 1s augmented with Sparrow Web syntactic
clements and a new output HI'ML page 1s produced. In par-
ticular, sub-regions of the mput Web page that are to be
individually-editable 1items are 1identified. Syntactic elements
are added that show where these editable regions begin and
end, and that show where clickable buttons will appear that
trigger the editing of an individual item, the addition of a new
item, or other editing features.

In various exemplary embodiments of the systems and
methods according to this invention, the added syntactic ele-
ments act as templates for the layout of any 1tem that will be
added or modified. In various exemplary embodiments of the
systems and methods according to this invention, a web-
based user interface allows the user to specity what kinds of
page clements to make editable and how items should be
formatted by the system. The kinds of page elements that can
become editable items include list 1items, table rows, text
paragraphs, etc.

In various exemplary embodiments of the systems and
methods according to this invention, converting the input web
page to the new output HTML page includes parsing the web
page into an intermediate structure, adding information to
individual tokens about the structures 1n which such tokens
play a part, and then generating the new web page during one
or more final passes through the intermediate structure from
beginning to end.

These and other features and advantages of this invention
are described 1n or are apparent from the following detailed
description of the systems and methods according to this
ivention.
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BRIEF DESCRIPTION OF THE DRAWINGS

Various exemplary embodiments of this invention will be
described in detail, with reference to the following figures,
wherein:

FI1G. 1 1llustrates one exemplary embodiment of a graphi-
cal user interface usable to 1dentify a web page to be con-
verted according to this invention;

FI1G. 2 1llustrates an exemplary standard web page;

FIG. 3 illustrates one exemplary embodiment of HIML
code usable to provide the web page shown 1 FIG. 2;

FIG. 4 1llustrates one exemplary embodiment of a Sparrow
Web type web page converted from the web page show 1n
FIG. 2 according to this invention;

FIG. 5 illustrates one exemplary embodiment of an aug-
mented version of the HIML code of FIG. 3, usable to pro-
vide the web page shown 1n FIG. 4;

FIG. 6 1s a flowchart outlining one exemplary embodiment
of a method for converting a standard web page 1nto an
on-line editable web page;

FI1G. 7 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for mputting conversion
parameters of FIG. 6 according to this invention;

FIG. 8 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for selecting portions of an
input web page to convert of FIG. 7 according to this mven-
tion;

FI1G. 9 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for selecting where to place
editing 1cons of FIG. 7 according to this invention;

FI1G. 10 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for converting input web
pages to Sparrow Web type pages of FIG. 6 according to this
invention;

FIG. 11 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for detecting and revising,
web page format coding of FIG. 10 according to this inven-
tion;

FI1G. 12 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for parsing the web page
code of FIG. 10 according to this invention;

FIG. 13 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking tokens of FIG.
10 according to this invention;

FI1G. 14 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking all tokens
within lists of FIG. 13 according to this mvention;

FIG. 15 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking all tokens
within tables of FIG. 13 according to this invention;

FI1G. 16 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking all tokens
within paragraphs of FIG. 13 according to this invention;

FIG. 17 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking all tokens
within any list or table of FIG. 13 according to this invention;

FI1G. 18 1s a lowchart outlining in greater detail one exem-
plary embodiment of the method for revising marks on tokens
of FIG. 10 according to this invention;

FIG. 19 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for counting children of
FIG. 18 according to this invention;

FI1G. 20 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for propagating child counts
of FIG. 18 according to this invention;
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FIG. 21 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for marking as non-editable
tables with editable chuldren of FIG. 18 according to this
imnvention;

FI1G. 22 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for marking as non-editable
lists with editable parents of FIG. 18 according to this inven-
tion;

FIG. 23 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for marking as non-editable
paragraphs that have no text or only white space of F1G. 18 in
accordance with this invention;

FIG. 24 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for marking existing forms
of FIG. 18 according to this invention;

FIG. 25 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for determiming templates of
FIG. 10 according to this invention;

FIG. 26 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for creating a template for
the editable 1tem of FIG. 25 according to this mnvention;

FIG. 27 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIG. 26 for placing the
editing icon before the 1tem content according to this mven-
tion;

FIG. 28 1llustrates an exemplary standard web page;

FIG. 29 illustrates one exemplary embodiment of HTML
code usable to provide the web page shown in FIG. 28;

FIG. 30 illustrates one exemplary embodiment of a Spar-
row Web type web page converted from the web page show 1n
FIG. 28 according to this invention;

FIGS. 31 and 32 1s a flowchart outlining 1n greater detail
one exemplary embodiment of the method of FIG. 10 for
generating a page according to this mnvention;

FIG. 33 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIGS. 31 and 32 for
emitting current tokens and handling special cases according
to this invention; and

FIG. 34 1s a block diagram outlining one exemplary
embodiment of a system for converting a standard web page
into a Sparrow-ready web page.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

In various exemplary embodiments of the systems and
methods according to this invention, a labor-intensive process
of converting web pages mto Sparrow Web pages 1s at least
partly automated so that this conversion can be done, for
example, simply by filling 1n a web form displayed by the
browser. A more attractive way to open up web pages and web
sites for rapid structured editing by both individuals and
groups 1s provided by allowing users editing the web page to
view the editable elements of the page in a window of the
browser without seeing the underlying page-defining code,
such as the HITML code, that defines the page, and without the
need to specily the format of the element so that the user can
focus on updating the content of the element. The various
exemplary systems and methods according to this invention
also allow one or more members of a group to annotate a web
page or collection of web pages on an accessible site on a
network simply by making a converted copy of the web page
for the private use of the user or group.

In various exemplary embodiments according to this
invention, a web-based user interface allows the user to
specily what kinds of page elements, including, for example,
list items, table rows, and/or text paragraphs, to make editable
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and how such page elements or items should be formatted. As
discussed below 1n greater detail, an input web page defined
using HI'ML code produces a new output HTML page, aug-
mented with Sparrow Web syntactic elements. This new out-
put HTML page 1s created by identifying sub-regions of the
page that are to be made into individually-editable items, and
by adding syntactic elements that show where these editable
regions begin and end, and that define where selectable but-
tons will appear that trigger the editing of an individual 1tem,
the addition of a new 1tem, and/or any other desired editing
feature. Syntactic elements that act as templates for the layout
of items, that will be added or modified, can also be added.
Further, as discussed 1n greater detail below 1n various exem-
plary embodiments, the conversion process includes parsing,
the web page 1nto an intermediate structure, adding informa-
tion to 1ndividual tokens about the structures in which such
individual tokens play a part, and then generating the new
page while making one final pass through the intermediate
structure from beginning to end.

The following detailed discussion 1s directed to specific
types of applications, namely tables, lists and paragraph edit-
ing, with which the conversion systems and methods accord-
ing to this invention are usable. However, 1t should be appre-
ciated that this 1s for ease of understanding and familiarity
only, and should not be interpreted as limiting the types of
applications with which the systems and methods according
to this mnvention are usable.

FIG. 1 1llustrates one exemplary embodiment of a graphi-
cal user interface, browser display or window 100 that 1s
usable to display user selectable options for converting a
standard web page into a group-writeable web page. The
window 100 includes a source web page 1dentifying portion
110, a conversion element type 1dentifying portion 120, an
editing 1con placement 1dentifying portion 130 and an output
web page 1dentifying portion 140.

The conversion element type identifying portion 120
includes a selectable 1con 122 that opens up a pull-down
menu that lists the types of structures that can be converted
into editable 1tems by the exemplary system of this invention.
The types of structures include, but are not limited to lists,
tables and paragraphs. If the user selects one of the listed
structures, the selected structure 1s displayed in the second
user input portion 121 to identify the types of structures to be
converted 1nto editable 1tems.

The editing icon placement identifying portion 130
includes a selectable 1con 132 that opens up a pull-down
menu that lists the various locations to place the editing 1cons
in the output web page. The various locations include, but are
not limited to, placement before and placement after the item
contents. If the user selects one of the listed locations, the
selected location 1s displayed 1n the third user input portion
131 to identify the location for placing editing icons 1n the
output web page.

The output web page 1dentifying portion 140 includes a
fourth user mput portion 141 where the user can type or cut
and paste the address of an output web page created by the
exemplary system of this invention. The text entered by the
user will be used as an address for the output web page.

FI1G. 2 1llustrates one exemplary embodiment of a standard
web page 200 used as the input or source document. First,
standard web page 200 includes a heading portion that
includes, but is not limited to, a title. Next, standard web page
200 includes a paragraph portion. Standard web page 200
turther includes a table with two rows and two columns. The
first row of the table contains table headings. The second row
contains two columns including lists. Each list includes two
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bulleted list1items. It should be appreciated that the exemplary
standard web page 200 may include many variations in form.

FI1G. 3 1llustrates an exemplary embodiment of source code
300 that can be used to create the exemplary standard web
page 200 o1 FIG. 2. The lines of code include: optional HIML
document structure tags identilying the document as an
HTML document and specifying the HITML version; an
HTML document structure tag, <HTML>, indicating the
beginning of the HTML document; an HITML document
structure tag, <HEAD>, indicating the beginming of introduc-
tory information about the HI'ML document, 1.e. title; an
HTML document structure tag, <BODY>, indicating the
beginning of the main portion of the HTML document; a
basic HTML tag, <P>, indicating the beginning of a para-
graph of text; a basic HTML tag, <ITABLE>, indicating the
beginning of a table format; basic HIML tags, <ITR>, indi-
cating the beginning of a table row 1tem; a basic HTML tag,
<TH>, indicating the beginning of a table heading; basic
HTML tags, <TD>, indicating the beginning of a table data
cell; basic HIML tags, <UL>, indicating the beginning of an
unordered (bulleted) list; and basic HIML tags, <LLI>, indi-
cating each list item It should be appreciated that the source
code 300 includes, but 1s not limited to, HTML code.

FIG. 4 1llustrates one exemplary embodiment of a Sparrow
Web type page 400 converted from the standard web page 200
shown 1n FIG. 2. Sparrow Web page 400 1s similar 1n appear-
ance to standard web page 200 with the exception of the
selectable 1cons substituted in place of the bullets located
before the list items. Further, Sparrow Web type page also has
additional selectable 1cons allowing new items to be added. It
should be appreciated that selectable icons include various
embodiments, such as, but not limited to triangle and plus
sign (+) shaped 1cons. It should also be appreciated that the
additional selectable 1cons can also be used to add additional
items to other structures including, but not limited to, para-
graphs and tables. It should be appreciated that the Sparrow
Web type page 400 may include many variations 1n form.

FIG. 5 illustrates an exemplary embodiment of the aug-
mented source code 500 that 1s augmented by the exemplary
system of this invention to place the original source code 300
of FIG. 3 1n conformance to a coding standard. FIG. 5 1s
similar 1n appearance to original source code 300 with the
exception of the highlighted items. The highlighted items
include the tags added to the source code 300 of the exem-
plary standard web page 200. For example, the </TITLE>and
</HEAD> end tags in the augmented source code 500 were
added to the oniginal source code 300, because these tags
were missing 1n the original source code 300. Although, in
this exemplary embodiment of the augmented source code
500 only missing end tags were added, it should be appreci-
ated that augmented source codes can also include missing
beginning tags. Further, it should be appreciated that the
augmented source code 500 includes, but 1s not limited to,
HTML code.

FIG. 6 1s a flowchart outlining one exemplary embodiment
of the method for converting a standard web page into an
on-line editable web page. As shown 1n FIG. 6, operation of
the method begins 1n step S1000, and continues to step S2000,
where the web page to be converted 1s identified. Then, 1n step
S3000, the conversion parameters are inputted. Next, 1n step
54000, the input web page 1s converted into a Sparrow Web
type page. Operation ol the method then continues to step
S5000, where operation of the method ends.

FIG. 7 1s a flowchart outlimng in greater detail one exem-
plary embodiment of the method for mputting conversion
parameters ol FIG. 6 1n accordance to this mvention. As
shown 1n FIG. 7, operation of the method begins in step
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53000, and continues to step S3100, where one or more
portions of the input web page to be converted are selected.
Then, 1n step S3200, the location of where to place editing
icons 1s selected. Next, in step S3300, the network location of
the converted web page 1s input. Operation of the method then
continues to step S3400, where operation of the method
returns to step S4000.

FIG. 8 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for selecting portions of an
input web page to convert of FIG. 7 according to this mnven-
tion. As shown 1n FIG. 8, operation of the method begins in
step S3100, and continues to step S3105, where a determina-
tion 1s made whether only lists are to be converted. If so,
operation continues to step S3110. Otherwise, operation
Tumps to step S31135.

In step S3110, a convert lists flag 1s set, and operation
continues to step S3150. In contrast, 1n step S3115, a deter-
mination 1s made whether only tables are to be converted. IT
50, operation continues to step S3120. Otherwise, operation
Tumps to step S3125.

In step S3120, a convert tables flag 1s set, and operation
continues to step S31350. In contrast, 1n step S3125, a deter-
mination 1s made whether only paragraphs are to be con-
verted. If so, operation continues to step S3130. Otherwise,
operation jumps to step S3135.

In step S3130, a convert paragraphs flag 1s set, and opera-
tion continues to step S3150. In contrast, 1n step S3135, a
determination 1s made whether both lists and tables are to be
converted, with a preference for lists. I so, operation contin-
ues to step S3140. Otherwise, operation jumps to step S3145.

In step S3140, a convert lists and tables, preferring lists flag
1s set, and operation continues to step S3150. In contrast, 1n
step S3145, a tables and lists, preferring tables flag 1s set to
indicate that both tables and lists are to be converted, with a
preference for tables. Operation then continues to step S3150,
where operation returns to step S3200.

FI1G. 9 15 a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for selecting where to place
editing 1cons of FIG. 7 according to this invention. As shown
in FIG. 9, operation of the method begins 1n step S3200, and
continues to step S3205, where a determination 1s made
whether to place the editing 1con after the 1item content. I so,
operation continues to step S3210. Otherwise, operation
Tumps to step S32135.

In step S3210, a place editing 1con after the 1tem content
flag 1s set, and operation continues to step S3220. In contrast,
in step S3215, a place editing 1con before the 1item content flag
1s set. Operation then continues to step S3220, where opera-
tion returns to step S3300.

As discussed above with respect to FIGS. 2-4, web pages
that conform to the HTML standard will have <HTML> and
</HTML> tags surrounding most or all of the content of the
page. Inside of the “HTML” tags, the <HEAD> and
</HEAD?> tags are included. Furthermore, the <BODY> and
</BODY>tags are included after the “HEAD” tags and inside
of the “HTML” tags. The HEAD tags contain overall meta
information about the page, such as, for example, the page
title, key words, JavaScript® function definitions, and the
like. The BODY tags contain the actual visible content of the
page, FORM tags, buttons, and other elements. However, not
all displayable web pages conform to the HTML standard.

Some displayable web pages leave ofl or are missing the
HTML, HEAD, and BODY tags altogether. Some web pages
have some of these tags, but are missing other tags. For

example, some web pages have a <HEAD> tag with no
matching </HEAD> tag, a </HEAD> tag with no matching,
<HEAD> tag, and the like.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

In order to place some additional information in the HEAD
section of the page and some 1n the BODY section, 1n various
exemplary embodiments, the systems and methods of this
invention {inds these sections or regions and adds one or more
missing tags, as needed, to bring these important parts of the
web page into conformance with the HI'ML standard.

FIG. 10 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for converting input web
pages to Sparrow Web type web pages according to this
invention. As shown i FIG. 10, operation of the method
begins 1n step S4000, and continues to step S4100, where the
web page coding 1s detected and revised. Then, 1n step S4200,
the revised web page code 1s parsed into tokens. Next, 1n step
S4300, some tokens in the parsed revised web page code are
marked as candidates to be included 1n editable regions based

on the settings of the conversion flag(s). Operation then con-
tinues to step S4400.

In step S4400, marks on some tokens are revised based on
the structure of the Web page, 1.e. to indicate non-editable
items 1n cases where these tokens should not be included 1n
editable regions. Then 1n step S4500, the templates for edit-
able items are determined based on the marked tokens.
Finally, 1n step S4600, the new page 1s generated. Operation

then continues to step S4700, where operation returns to step
S5000.

FIG. 11 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for detecting and revising
the web page coding of FIG. 10 according to this invention. It
should be appreciated that FIG. 11 1s particularly directed to
HTML coding. Thus, it should be appreciated that, 1f the web
page being converted was coded using some other language,
such as XML, SGML, XHTML or any other know or later-
developed language that 1s usable to code a web page, FI1G. 11
will be modified 1n view of the specifics of that language.

As shown 1n FIG. 11, operation of the method begins 1n
step S4100, and continues to step S4105, where all HTML,
HEAD and BODY open and close tags are determined. Then,
in step S4110, a determination 1s made whether all HTML,
HEAD and BODY open and close tags are present. It all six
tags are present, then operation jumps to step S4160 because
these tags are well-formed and there 1s no further work that
must be done. Otherwise, operation continues to step S4115,
where a determination 1s made whether both HEAD tags are
present. I1 so, operation jumps to step S4130. Otherwise, our
operation continues to step S4120.

In step S4120, a determination 1s made whether a /HEAD
tag 1s present. If so, operation continues to step 4125, where
the end of this tag 1s used to identify the beginning of the
division between the HEAD and BODY sections. This 1den-
tified division 1s used later, 1n the case that the start BODY tag
1s missing, as the location for the insertion of a new start
BODY tag. Operation then jumps to step S4155. In contrast,
in step S4130, a determination 1s made whether both BODY
tags are present. If so, operation jumps to step S4155. Other-
wise, operation continues to step S4135.

In step S41335, a determination 1s made whether a BODY
tag 1s present. If so, operation continues to step S4140, where
the beginning of this tag 1s used as the beginning ol the BODY
section. Operation then again jumps to step S41355. In con-
trast, 1n step S4145, one or more page tags that will produce
visible output are determined by scanning through the tags of
the page. Then, 1n step S4150, the missing BODY tag 1s added
right before the first visible output tag. Next, in step S4155,
any other missing tags are added as required. Operation then
continues to step S4160, where operation returns to step

54200.
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It should be appreciated that, for HTML, tokens that pro-
duce visible output include, but are not limited to, tokens
including non-empty text strings and tags that are not on a list
of predetermined invisible tags. It should be appreciated that,
tor HTML, the list of invisible tags includes, but 1s not limited
to: HEAD, SCRIPT, TITLE, META, HIML, STYLE, and
XML beginning and end tags.

FI1G. 12 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for parsing the web page
code of FIG. 10 1n accordance with the invention. As shown 1n
FIG. 12, operation of the method begins 1n step S4200, and
continues to step S4210, where the HTML tags are parsed
into tokens. Then, 1n step S4220, an intermediate structure 1s
created for each token. Next, 1n step S4230, the intermediate
structures are placed into an array. The intermediate data
structure of a token will also be referred to as “the token” 1n
the following discussion. Operation then continues to step
S4240.

In step S4240, each token 1s labeled with the names of all of
the tags that surround the given token. For example, 1n the
HTML {ragment “<b><1>Hello</1></b>", the text token
“Hello™ 1s labeled with the context “b/1”, meaning that 1t 1s
inside of an “1”” tag, which 1n turn 1s 1nside of a “b” tag. Next,
in step S450, missing end tags are added to match any start
tags for which the closing tag 1s optional in the HTML stan-
dard. For example, in various exemplary embodiments of the
systems and methods of this invention, any open <P>tags are
closed when another <P> tag i1s encountered or when a
<TABLE> tag 1s encountered. Similarly, any <LI> tags are
closed when another <LI> tag 1s encountered, or when a list
begins or ends. Additionally, any <TD> tags are closed when
another <IT'D> tag 1s encountered, or when a table row begins
or ends. Operation then continues to step S4260, where
operation of the method returns to step S4300.

FI1G. 13 1s a lowchart outlining in greater detail one exem-
plary embodiment of the method for marking web page
tokens based on the conversion flag(s) of FIG. 10 according to
this invention. As shown 1n FIG. 13, operation of the method
begins 1n step S4300, and continues to step S4310, where a
determination 1s made whether the convert list only flag 1s set.
I1 so, operation continues to step S4320. Otherwise, operation
Tumps to step S4330.

In step S4320, any tokens that are contained between the
start tag and end tag of an HTML list (including the start and
end tags themselves) are marked as editable. These marks are
not final, and may be removed by later processing stages.
Operation then jumps to step S4380. In contrast, in step
S4330, a determination 1s made whether the convert tables
only flag 1s set. If so, operation continues to step S4340.
Otherwise, operation jumps to step S4350. In step S4340, any
tokens that are contained between the start tag and end tag of
an HTML table (including the start and end tags themselves)
are marked as editable. These marks are not final, and may be
removed by later processing stages. Operation then again
Tumps to step S4380.

In step S4350, a determination 1s made whether the convert
paragraphs only flag is set. If so, operation continues to step
S4360. Otherwise, operation jumps to step S4370. In step
S4360, any tokens contained between the start tag and end tag
of an HTML paragraph (including the start and end tags
themselves) are marked as editable. These marks are not final,
and may be removed by later processing stages. Operation
then again jumps to step S4380. In contrast, 1n S4370, any
tokens that are contained between the start and end tag of
either an HTML list or an HI' ML table (including the start and
end tags themselves) are marked as editable. Again, these
marks are not final. This step 1s performed both 1n the case
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where the convert lists and tables, preferring lists flag 1s set
and 1n the case where the convert tables and lists, preferring
tables flag 1s set. Operation then again jumps to S4380, where
operation of the method returns to step S4400.

It should be appreciated that, although step S4370 marks
any tokens that are contained between the start and end tag of
either an HI'ML list or an HTML table as editable, any tokens
between the start and end tag of an HI'ML paragraphs can
also be marked as editable. Further, 1t should be appreciated
that, 1n step S4370, any token between any combination of an
HTML list, HTML table and/or HIML paragraph can be
marked editable 11 desired.

FIG. 14 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIG. 13 for marking all
tokens within lists as editable 1n accordance to this invention.
As shown 1n FIG. 14, operation of the method begins 1n step
S4320, and continues to step S4321, where a {irst or next list
in the web page that 1s being converted that has not yet been
analyzed 1s selected as a current list. All lists are analyzed 1n
this way, whether or not they are contained inside of other
lists. For example, lists may be considered 1n the order 1n
which their start tags are encountered in the sequence of
tokens.

In step S4322, all tokens within the current list are marked
as editable. Operation then continues to step S4323, where a
determination 1s made whether there are any unanalyzed lists
remaining in the web page that 1s being converted. If so,
operation returns to step S4321. Otherwise, operation contin-
ues to step S4324, where operation of the method returns to
step S4380.

FIG. 15 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIG. 13 for marking all
tokens within tables as editable in accordance with this inven-
tion. As shown 1n FIG. 135, operation of the method begins in
step S4340, and continues to step S4341, where a {irst or next
table 1n the web page that 1s being converted that has not yet
been analyzed 1s selected as a current table. All tables are
selected 1n turn regardless of nesting level. For example,
tables may be selected 1n the order 1n which their start tags
appear 1n the token sequence. Then, 1n step S4342, each token
of the current HTML table 1s marked as editable. Operation
then continues to step S4343.

In step S4343, a determination 1s made whether there are
any unanalyzed tables remaining 1n the web page that 1s being
converted. If not, operation returns to step S4341. Otherwise,
operation continues to step S4344, where operation of the
method returns to step S4380.

FIG. 16 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIG. 13 for marking all
tokens within paragraphs as editable 1n accordance with this
invention. As shown i FIG. 16, operation of the method
begins 1n step S4360 and continues to step S4361, where a
first or next paragraph 1s selected as the current paragraph.
Then, 1n step S4362, all tokens of the current paragraph are
marked as editable. Next, in step S4363, a determination 1s
made whether all of the paragraphs have been selected. If not,
operation returns to step S4361. Otherwise, operation contin-
ues to step S4364, where operation of the method returns to
step S4380.

FIG. 17 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method of FIG. 13 for marking all
tokens within any list or table as editable 1 accordance with
this invention. As shown 1n FIG. 17, operation of the method
begins 1 step S4370, and continues to step S4371, where a
first or next list or table in the web page that 1s being converted
that has notyet been analyzed 1s selected as a current item. All
lists and tables are selected 1n turn, regardless of nesting level.
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For example, they may be selected 1n the order in which their
start tags appear 1n the token sequence. Then, 1n step S4372,
a determination 1s made whether the current item 1s a table. If
not, operation continues to step S4373. Otherwise, operation
Tumps to step S4374.

In step S4373, all tokens of the current list are marked as
editable. Operation then jumps to step S43735. In contrast, 1n
step S4374, all tokens of the current table are marked as
editable. Operation then continues to step S4375, where a
determination 1s made whether there are any unanalyzed lists
or tables remaining in the web page that 1s being converted. If
so, operation returns to step S4371. Otherwise, operation
Tumps to step S4376, where operation of the method returns to
step S4380.

Determining the role of each token requires noting where
in the character sequence each editable 1tem of the output
page will begin and end, and which elements will or will not
be part of the editable 1tems. This decision 1s based on several
factors, which can include one or more of:

1. The value chosen by the user in the “What to convert”

menu.

2. Whether a given token 1s part of a paragraph, a list, a

table, or some combination of these.

3. Whether a given list has only one list item or multiple

items.

4. Whether a given table has only one row or multiple rows.

5. Whether a given list or table 1s contained 1n another table.

6. Whether a given table contains other tables or lists.

7. Whether a given token 1s nested inside of a pre-existing,

FORM tag.

FI1G. 18 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for revising marks on tokens
based on page structure of FIG. 10 in accordance with this
invention. As shown in FIG. 18, operation of the method
begins 1 step S4400, and continues to step S4410, where
cach token 1s mitially labeled. Distinct labels are applied to
cach token depending on whether that token 1s a beginning, an
ending, or an internal token of a table, a row, a column, a list,
list item, a paragraph, or 1s none of these. This label 1s called
the segmentation type of the token. In addition, 1n the case of
<A> (anchor) and <IMG> (1mage) tokens, special labels are
used for anchor-in-a-list-item tokens, 1image-in-a-list-item
tokens, anchor-in-a-table-cell tokens, and so on, because
these tokens, among others, can be turned directly 1nto Spar-
row Web editable fields 1n later steps. Operation then contin-
ues to step S4420.

In step S4420, child tokens are counted for each table, list,
and paragraph 1n the web page that 1s being converted. Next,
in step S4440, the maximum child count 1s propagated for all
of the tables, lists, and paragraphs 1n the web page that i1s
being converted. Then, 1n step S4450, tables with editable
chuldren or with only one row are marked as non-editable
(removing any previous editable mark). Operation then con-
tinues to step S4460.

In step S4460, lists with editable parents are marked as
non-editable (removing any previous editable mark) in the
case that the convert tables and lists, preferring tables tlag 1s
set. Then, 1n step S4470, paragraphs that have no text or only
have white space are marked as non-editable. Next, in step
S4480, existing forms are marked. Operation then continues
to step S4490, where operation of the method returns to step
S4500.

Although tokens have been shown as being marked edit-
able 1n FIG. 13 and then revised based on page structure 1n
FIG. 18, 1t should be appreciated that tokens can be marked 1n
various ways. For example, instead of marking tokens edit-
able and then revising token marks as non-editable, only
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tokens that are to be editable can be marked editable. Thus,
tokens that are to be non-editable are never marked.

FIG. 19 1s a flowchart outlining 1n greater detail one exem-

plary embodiment of the method for counting children of
FIG. 18 1in accordance with this invention. The childCount,

parentlableCount, childTableCount, and childListCount
information 1s used 1n subsequent steps to determine exactly
which tables or lists are to be converted, e.g., are to be “Spar-
rowized.”

As shown 1 FIG. 19, operation of the method begins 1n
step S4420 and continues to step S4421, where the number of
rows 1n each table and the number of 1tems in each list are
counted. Then, in step S4422, for each table, the number of
counted rows 1s stored 1n that table’s start tag token as the
table “childCount”. Likewise, for each list the number of
counted 1tems 1s stored 1n that l1st’s start tag token as the list’s
“childCount™. Then, 1n step S4423, for each table row of each
table, the table row or TR start tags are marked with the
number of columns or TD tags that each table row contains.
Next, 1n step S4424, 1n addition to counting children, for each
column of each row of each table, the string representation of
cach column tag TD 1s taken 1n order, and the resulting list of
strings, called the “childTags™, are attached to the TR token of
that row. Operation then continues to step S4425.

In step S4425, all tokens on the page are considered 1n
order. For each token, all tables on the page that contain that
token within the start and end tags of the table are considered,
a parentTableCount of the current token 1s set to be the maxi-
mum value of childCount over all tables considered. In this
operation, 1t can be determined whether any given table or list

1s nested inside of a multi-row table. Operation then continues
to step 54426.

In step S4426, each list 1s considered in turn. As the list 1s
considered, that list 1s called the current list. Then, for each
table containing the current list, that table’s childListCount
value 1s set as the childCount value of the current list if doing
so will make childListCount value larger. Once all lists have
been considered, for each table, whether that table contains

any multi-item lists will be known. Operation then continues
to step S4427.

In step S4427, each table 1s considered 1n turn. As a table 1s
considered, that table 1s called the current table. Then, for
cach table containing the current table, that table’s child-
TableCount value 1s set as the childCount value of the current
table 11 doing so will make childTableCount value larger.
Once all tables have been considered, for each table, whether
that table contains any multi-row tables will be known.
Operation then continues to step S4428.

In step S4428, for each paragraph, the number of non-
empty text tokens in that paragraph 1s counted. Then, 1n step
54429, for each paragraph, the childCount value of the start
tag token of that paragraph is set to be the number of non-
empty text tokens that 1s contained 1n that paragraph. Opera-
tion then continues to step S4430, where operation of the
method returns to the step S4440.

FIG. 20 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for propagating child counts
of FIG. 18 1n accordance with this ivention. As shown 1n
FIG. 20, operation of the method begins 1n step S4440, and
continues to step S4441, where, each token on the page is
considered 1n order. Then, 1n step S4442, a determination 1s
made whether the current token 1s both directly part of a list
such as, for example, a start list tag, end list tag, start item tag,
end 1tem tag, or a tag internal to an 1tem, and not the start list
tag. If so, operation continues to S4443. Otherwise, operation
continues to S4444.
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In step S4443, the childCount of the current token 1s set to
the value of childCount that 1s presently available on the start
tag token of the list that most tightly contains the current
token. This operation ensures that all tokens of a list are aware
of the number of items 1n the list in which those tokens play a
part. This information 1s used later to decide i1 these tokens
should be included 1n an editable item. Operation then jumps
to step S4448.

In step S4444, a determination 1s made whether the current
token 1s both directly part of a table and not the start tag of a
table. If so, operation proceeds to S44435. Otherwise, opera-
tion proceeds to S4446. In step S4445, the childTableCount,
childListCount, and childCount of the current token are set to
the childTableCount, childListCount, and childCount,
respectively, of the start tag token that begins the table that
directly contains this token. This operation ensures that all
tokens of a table are aware of the number of rows 1n the table
of which those tokens play a part, whether or not that table
contains any multi-row tables, and whether or not that table
contains any multi-item lists. As a result, this information will
be easy to find for use in subsequent steps. Operation then
Tumps to step S4448.

In step S4446, a determination 1s made whether the current
token 1s directly a part of a paragraph but not the start tag
token. If so, operation continues to step S4447. Otherwise,
operation jumps to step S4448. In step S4447, the childCount
of the current token 1s set to the childCount of the start tag
token of the paragraph that directly contains the current
token. Operation then continues to step S4448, where a deter-
mination 1s made whether all tokens on the page have now
been selected. If so, operation continues to step S4449, where
operation of the method returns to step S4450. Otherwise,
operation returns to step S4441, where the next token 1s
selected.

FI1G. 21 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking as non-editable
tables with editable children of FIG. 18 1n accordance with
this invention. As shown 1n FIG. 21, operation of the method
begins 1n step S4450, and continues to step S44351, where all
tokens that are 1n a table and marked as editable are found.
Then, 1n step S4452, a first or next such token 1s selected.
Next, 1n step S4453, a determination 1s made whether the
child count 1s less than 2, 1.e., does this table have less than 2
rows? IT so, operation jumps directly to step S4456. Other-
wise, operation continues to step S4454.

In step S4454, a determination 1s made, for each table,
whether the chuldTableCount 1s greater than 1, 1.e., whether
some editable table 1s nested 1nside the current table. I so,
operation again jumps to step S44356. Otherwise, operation
continues to step S44355.

In step S4455, a determination 1s made, for the current
token, whether 1ts childListCount 1s greater than 1 and
whether the convert lists and tables, preferring lists tlag 1s set,
1.¢., whether both lists are preferred over tables to be made
editable and also an editable list 1s nested inside the table that
includes the current token. I so, operation continues to step
S4456. Otherwise, operation jumps to step S4457.

In step S4456, the current token 1s marked as non-editable,
because 1t 1s part of a table that should not be made editable.
Next, 1 step S4457, a determination 1s made whether the
token 1s the last token. IT not, operation returns to step S4452.
Otherwise, operation continues to step S4458, where opera-
tion of the method return to step S4460.

In various exemplary embodiments, as described above
with respect to FIGS. 13, 21 and 24, when tables are nested,
only the most deeply-nested table that has more than one row
1s converted. It should be appreciated that 1t 1s not impossible
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to convert all nested tables. Rather, in these exemplary
embodiments, this limitation 1s made to alleviate the com-
plexities involved for the user 1n editing a page that has nested
editable i1tems. Accordingly, various other exemplary
embodiments of these disclosed methods can be used to con-
vert any two or more of these nested tables.

FIG. 22 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for suppressing lists with
editable parents of FIG. 18 1in accordance with this invention.
As shown 1n FIG. 22, operation of the method begins 1n step
54460, and continues to step S4461, where a determination 1s
made whether the convert tables and lists, preferring tables
flag 1s set. If so, operation continues to step S4462. Otherwise,
operation jumps to step S4466.

In step S4462, a first or next list token 15 selected as a
current list token. Then, 1n step S4463, for each list token, a
determination 1s made whether the parentTableCount for the
current listtoken 1s greater than 1, 1.e., whether the current list
token 1s nested mside a table. If so, operation continues to step
S4464. Otherwise, operationjumps to step S4465.

In step S4464, the current list token 1s marked as non-
editable, because it 1s part of a list that 1s nested 1n an editable
table and tables are preferred over lists for becoming editable.
Operation then continues to step S4465, where a determina-
tion 1s made whether all list tokens have been selected. If not,
operation returns to step S4462. Otherwise, operation contin-
ues to step S4466, where operation of the method returns to

step S4470.

It should be appreciated that 1t 1s not impossible to convert
both lists and tables. Rather, in various exemplary embodi-
ments, this limitation 1s used to alleviate the complexities
involved for the user 1n the editing process 1 editable 1tems
are allowed to contain yet other editable items. Furthermore,
although only tables with more than one row (childCount>1)
are made editable, 1t should be appreciated that it 1s not
impossible to convert tables with only one row. Similarly, 1n
various exemplary embodiments, this limitation 1s used to
alleviate the complexities involved for the user 1n the editing
process (e.g., if the original page contains many single-row
tables used for formatting etiects, the user may be presented
with an excessive number of editable table rows). Accord-
ingly, various other exemplary embodiments of these dis-
closed methods can be used to convert all lists and tables,
whether nested or not, and tables with any number of rows.

It should be appreciated that Sparrow Web items generally
include buttons that cause Sparrow Web to be called when
activated. The buttons call Sparrow Web because a URL of
the Sparrow Web server 1s mentioned 1n a FORM tag that
surrounds all of the Sparrow Web buttons on a page. However,
a problem can occur 1f the Web page to be converted already
includes one or more regions 1n FORM Tags.

In various exemplary embodiments of the systems and
methods of this invention, the creation of editable items inside
of any existing FORM tags 1s explicitly suppressed. This 1s
accomplished by finding any existing FORM or /FORM tags
using the tag path 1n each intermediate structure to 1dentify
tokens that fall within such FORM tags. All such tokens are
marked as non-editable so that they will not be placed nto
editable 1tems.

FIG. 23 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for marking as non-editable
paragraphs that have no text or only white space of F1G. 18 in
accordance with this invention. As shown 1n FIG. 23, opera-
tion of the method begins 1n step S4470, and continues to step
S4471, where a first or next token that 1s part of a paragraph 1s
selected. Then, 1n step S4472, a determination i1s made
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whether the childCount of that paragraph 1s equal to 0. If so,
operation continues to step S4473. Otherwise, operation
Tumps to step S4474.

In step S4473, that token 1s marked as non-editable. Opera-
tion then continues to step S4474, where a determination 1s
made whether all paragraphs have been selected. I not,
operation jumps back to step S4471. Otherwise, operation
continues to step S447S5, where operation of the method
returns to step S4480.

FI1G. 24 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for marking existing forms
of FIG. 18 1n accordance with this mvention. As shown 1n
FIG. 24, operation of the method begins in step S4470, and
continues to step S4471, where existing FORM and /FORM
tags are found. Then, 1n step S4472, for each FORM tag, any
tokens within that FORM tag are identified using the tag path
in each intermediate structure. Next, in step S4473, the tokens
are marked as non-editable. Operation then continues to step,
step S4474, where operation of the method returns to step

54480,

It should be appreciated that it 1s not impossible to convert
clements within existing FORM tags to be editable. Rather, 1n
various exemplary embodiments, this procedure i1s used in
order to preserve the operation of any buttons, menus, or other
interactors that are present within the existing FORM tags.

In various exemplary embodiments of Sparrow Web, every
editable 1tem must be associated with a single named tem-
plate that describes how many editable fields the item wall
have, what interactors will be available to edit each field, how
cach field will be formatted for display, and what additional
web page code elements should be added between all of the
fields to produce the layout of a complete item. In various
exemplary embodiments, all of the templates in use 1n a page
are included 1n the HEAD section at the top of the page.

In determining the role for the tokens, the beginning and
the ending of each editable item in the output page was
determined. However, which parts of the item will be edit-
able, which will be fixed parts of the item template, and how
many editable parts an item will have, has not been deter-
mined. For those parts that will be editable by users, which
type of Sparrow Web field will hold them, and hence which
interactors will appear when those parts are opened for edit-
ing, has not been determined.

FI1G. 25 1s a flowchart outlining in greater detail one exem-
plary embodiment of the method for determiming templates of
FIG. 10 1n accordance with this invention. As shown 1n FIG.
235, operation of the method begins 1n step S4500, and con-
tinues to step S4505, where a first or next identified editable
item 1s selected as a current 1dentified editable 1tem. Next, in
step S4510, the variable contents to be edited are determined
for each editable 1tem. Then, 1n step S45135, the fixed HTML
parts of the template are determined. Operation then contin-
ues to step S4520.

In step S4520, the hash key from all of the variable contents
and fixed HI' ML of the template are completed. Next, 1n step
S4525, for each template, a determination 1s made whether
that template 1s stored in a hash table (or any other unique
mapping Irom data values to templates). If so, operation
Tumps to step S43560. Otherwise, operation continues to step

543530.

In step S4560, the existing template from the hash table 1s
used. Operation then continues to step S4565. In contrast, in
step S4530, anew template 1s created based on the determined
fixed HI'ML parts, variable contents, and the value of the
place editing 1con flags. Operation then continues to step

543540,
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In step S4540, the new template 1s associated with a chosen
template name. Then, 1n step S4545, the template 1s stored in
a hash table using a hash key that 1s determined from all of the
variable contents and fixed html of the template. For example,
the hash key or unique identifier for a template to be used to
format a table row 1s a text string derived from the text of the
start row tag, the number of columns of the table, the editing
icon position (before or after), and the child tags computed 1n
FIG. 19. It should be appreciated that each template 1s given
a umique name that 1s also stored 1n the hash table. Operation
then continues to step S4550.

In step S4550 the current 1tem 1s marked with the unique
name of the template (whether that template was newly cre-
ated or existed previously). Then, 1n step S4565, a determi-
nation 1s made whether the current identified editable 1tem 1s
the last identified editable 1tem. If not, operation returns to
step S4505. Otherwise, operation continues to step S4370,
where operation of the method return to step S4600.

FIG. 26 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for creating templates for
the editable items of FIG. 24 1n accordance with this mnven-
tion. As shown i FIG. 26, operation of the method begins in
step S4530, where the new template 1s created for an editable
item based on the determined fixed HTML parts, variable
contents, and the value of the place editing 1con tlags. Then, 1n
step S4531, a determination 1s made whether the after item
content flag 1s set. If so, operation jumps to step S4533.
Otherwise, operation continues to step S4532.

In step S4533, an 1tem template 1s created that places
editing 1cons after the 1tem contents of each editable item, or
in the case of tables, in a new right-most column. Operation
then continues to step S4534. In contrast, 1n step S4532, an
item template 1s created that places editing icons before the
item contents of each editable item, or 1n the case of tables, in
a new left-most column. Operation then jumps to step S4534,
where operation of the method returns to step S4540.

FIG. 27 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for placing the editing 1cons
betore the 1item contents of FIG. 26 1n accordance with this
invention. As shown i FIG. 27, operation of the method
begins 1n step S4532, and continues to step S4532a, where a
first or next 1tem 1s selected as the current item. Then, 1n step
S45325, a determination 1s made whether the current item 1s
a table. If so, operation continues to step S4532¢. Otherwise,
operation jumps to step S45324.

In step S4532¢, a template 1s created to place an editing
icon 1n the left-most column of the table. Operation then

Tumps to step S43532i. In contrast, 1n step S4532d, a determi-
nation 1s made whether that 1tem 1s a list. If so, operation
continues to step S4532¢. Otherwise, operation jumps to step

S45324.

In step S4532¢, a determination 1s made whether the cur-
rent list’s items are bulleted. It so, operation continues to step
S4532f. Otherwise, operation jumps to step S4532¢g. In step
S4532/, a list item template 1s created to replace the bullets at
the beginning of each list item with editing icons. Operation
then jumps to step S4532;. In contrast, 1n step S4532¢, a list
item template 1s created to place editing 1icons before each list
item, or 1n the case of tables, 1n a new left-most column.
Operation then jumps to step S43532i.

In step S4532/, a paragraph template 1s created to place
editing icons before each paragraph. Operation then contin-
ues to step S4532i, where a determination 1s made whether all
items have been selected. If not, operation returns to step
S4532a. Otherwise, operation continues to step S4532;,
where operation of the method returns to step S43534.
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More than one sensible template can be produced for any
given item. For example, one template may give more power
to contributors and less power to the page author and another
template may do the reverse. Some templates may result in
pages that require some knowledge about the web page code
language on the part of the user, while others do not. It should
be appreciated that, in various exemplary embodiments of the
systems and methods of this invention, a user interface may
be provided so the user can make some of these choices
regarding the templates.

For example, consider the exemplary embodiment of a
standard web page 700, shown 1n FI1G. 28, used as an input or
source document that includes a HIML table. The first
HTML source code segment 710 in FIG. 29 shows one exem-
plary embodiment of an HTML source code segment usable
to form the web page 700. The HITML table 1s created by the
first part of the following exemplary source code segment 710
shown 1n FIG. 29:

<table width="95%"">

<tr><td>My Table Title</td></tr>
<tr><td>The quick brown fox</td></tr>
</table>

If, for example, the user then selects “Tables Only™ from
the “What to convert” menu, the conversion steps outlined
above will mark the two TR spans to be made into editable
items. A single template will work for both table rows. The
template might be given the chosen template name table-
Row1 and might read:

<tr><td><input type="1mage” src="triangle.gif” name="Edit-0"></td>
<td><FIELD TYPE="TEXTAREA” NAME="cell”></td></tr>

meaning that the <tr>, <td>, <input>, </td>, and </tr>tags are
a fixed part of the template.

FIG. 30 1llustrates an exemplary embodiment of a Sparrow
Web type page 720 converted from the standard web page 700
shown 1 FIG. 28. The Sparrow Web page 720 1s similar 1n
appearance to standard web page 700, but now includes a
button, 1n the shape of a little black triangle, that has been
added at the beginning of each table row, in a separate new
column. This button 1s also a fixed part of the template. The
strings “My Table Title” and “The quick brown fox™ are
variable content that can be edited by the user. The use of a
FIELD of type TEXTAREA here means that the user will
have the use of a multi-line text editing area when modifying,
these fields. Furthermore, once this page 1s created, the page
author can modily this template and, in doing so, change the
data schema and/or layout of all of the rows of this table.

The table 1n the standard web page 700 shown 1n FIG. 28
can be modified by using the second source code segment 711
shown 1n FIG. 29:

<table width="95%"">

<tr><td bgcolor="yellow”>My Table Title</td></tr>
<tr><td>The quick brown fox</td></tr>

</table>

In this exemplary embodiment, similar 1n appearance to
window 700 with the exception of a highlighted cell, one of
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the TD tags has an attribute that sets the background color
within its table cell. The tableRow]1 template above will no
longer suifice to format both rows of the table, 11 1t 1s desired
to preserve all layout information. To handle this situation, a
second template, tableRow2, can be created to represent a
yellow-highlighted cell. The need for a second template 1s
determined by looking at the *“childTags” data structure,
which includes information about the attributes of all of the
relevant TD tags.
Thus, the tableRow?2 template might look like:

<tr><td><input type="1mage” src="triangle.gif” name="Edit-0""></td>
<td bgcolor="yellow”><FIELD TYPE="TEXTAREA”
NAME="cell”></td></tr>

Since there are now two templates to modily 1n order to
modily the layout of all items in this table, creating and
editing a web page 1s more complicated. However, the
amount and location of yellow table cells can be varied.

The table 1n the standard web page 700 shown 1n FIG. 28

can also be modified by using the third source code segment
712 shown 1n FIG. 29:

<table width="95%"">

<tr><td>My Table Title</td></tr>

<tr><td>The quick <a href="brown.html”>brown</a> <img
src="fox.gif”">fox</td></tr>

</table>

In this exemplary embodiment, the second table row
includes both an anchor and an 1mage. If the template table-
Row]l were used, the resulting item will look just fine to
someone reading the resulting Sparrow Web page. However,
a user who tries to edit the second row of the table will see an
editing region containing the HITML code (The quick <a
href="brown.html”>brown</a><1mg src="fox.gif”’>10x).

If the users to this page are familiar with HTML, this may
be fine, because the user will have full control over the content
of this table cell and can modify the HTML tags as such users
desire. However, in the common case that some or all users do
not want to see and edit HI' ML tags, this result 1s unsatisfac-
tory. For this reason, 1n various exemplary embodiments, a
custom template can be generated for table rows that takes
into account the following:

1. The number of columns in the row.

2. Any attributes on the TD tags that begin each column.

3. The number and position of text tokens 1n each column.

4. The number and position of HITML tags 1n each column
that map directly to Sparrow Web FIELD tags.

5. The number and position of HTML fragments contain-
ing other HTML tags.

Thus, a third template, tableRow3, might look like this:

<tr><td><nput type="1mage” src="triangle.gif” name="Edit-0""></td>
<td><FIELD TYPE="TEXTAREA” NAME="text1”><FIELD TYPE=
“ANCHOR”

NAME="anchor2”><FIELD TYPE="TEXTAREA” NAME=
“text3”><FIELD

TYPE="IMAGE” NAME="1mage4”><FIELD TYPE="TEXTAREA”
NAME="text5"></td><tr>

This template specifies that a user editing this kind of item
will be presented with a dialog box that contains three multi-
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line text editing areas, one interactor for specifying an anchor
(HITML link) and one interactor for specitying the URL of
image. Thus, the user will be able to edit all of the elements of
the second row of the table 1n this exemplary embodiment,
without needing to see or edit any HI'ML tags.

FIGS. 31 and 32 1s a flowchart outlining 1n greater detail
one exemplary embodiment of the method of FIG. 10 for
generating a page in accordance with this mmvention. As
shown 1n FIG. 31, operation of the method begins 1n step
S4600 and continues to step S4605, where a first or next list
token 1s selected as a current token. Then, 1n step S4610, the
current token 1s emitted unchanged, because it 1s not part of an
editable region, and special cases are handled. Next, in step
S4630, a determination 1s made whether the current token 1s
marked as editable (by previous steps described above). IT
not, operation jumps back to S4603. If so, operation proceeds
to S4640.

In step S4640, a determination 1s made whether the current
token begins an editable region such as, for example, the start
tag of a table or the start tag of a list. If so, operation continues
to step S4645. Otherwise, operation jumps to step S4650.

In step S4645, an HTML string 1s emitted that will properly
begin the new editable region. This may be as simple as
emitting the current token 1tself, which will be, for example,
a <IABLE>tag, an<OL>, <ULZ>, or <DL> tag, or a <P> tag,
with approprnate attributes, but may be different from the
current token, for example, when emitting a <DIV> tag with
a style attribute to achieve a desired indentation on an editable
list. Operation then returns to S4603.

In contrast, in step S46350, a determination 1s made whether
the current token 1s the end tag of an editable region, such as,
for example, end of table, or end of list. If so, operation
continues to step S46355. Otherwise, operation jumps to step
S54660. In step S4655, HTML code 1s emitted that 1s appro-
priate to end an editable region. This HTML code generally
defines a user-clickable button that will allow the user to add
more 1tems to those currently in this editable region. This
HTML code also generally includes the current token 1tself,
such as, for example, a</TABLE>, </UL>, </OL>, or </DL>
tag, to appropriately bring the current table or list to an end.
However, sequences of paragraphs may not require any final
tags. Operation then jumps back to step S4605. In contrast, in
step S4660, a determination 1s made whether the current
token 1s the start tag of an editable item, such as, for example,
a start of table row, a start of list item, or a start of paragraph.
I1 so, operation continues to step S4665. Otherwise operation
Tumps to step S4670.

In step S4665, a standard server-based software tool start-
of-item comment 1s emitted, including the chosen template
name that was attached to the start tag token in FIG. 25.
Operation then jumps back to step S4605. In contrast, in step
54670, ficlds of the template are filled 1n with subsequent
tokens until the end of the 1tem token, 1gnoring tokens match-
ing the constant HITML part of the template. Operation then
continues to step S4675.

In step S4673, each 1tem 1s formatted using the template.
Next, 1n step S4680, an HTML coding of the item 1s emitted.
Then, 1n step S4685, a standard server-based end of the item
comment 1s emitted. Operation then continues to step S4690.

In step S4690, a determination 1s made 1s any tokens from
the input Web page remain to be processed. If so, operation
mumps back to step S4605. Otherwise, operation continues to
step S4695, where operation of the method returns to step
S4700.

In many cases, these special handler routines only need to
copy the corresponding HITML tag to the output stream and to
initialize any data structures that will keep track of the pro-
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cessing of items 1n the sequence. However, 1n some cases,
special HTML code elements will be emitted at these times as
well. For example, 1n various exemplary embodiments, when
converting lists where an editing button 1s to be placed
“before” each item, the UL and /UL tags are replaced with
<DIV STYLE="margin-left:40px”> and <YDIV> tags,
respectively, as a way to replace the normal bullets of the list
with clickable “Edit” buttons. Also, at the end of a list, an
additional button, in the shape of a plus sign (+), or any other
form, can be placed that allows contributors to add new 1tems
to the list.

FIG. 33 1s a flowchart outlining 1n greater detail one exem-
plary embodiment of the method for emitting a current token
and handling special cases. As shown 1n FIG. 33, operation of
the method begins in step S4610, and continues to step S4611,
where, for the current token, a determination 1s made whether
the current token 1s a/HEAD tag. It so, operation continues to
step S4612. Otherwise operation jumps to step S4613.

In step S4612, all computed item templates, a META tag
instructing the browser not to cache this page, a BASE tag to
aid the use of relative URLs throughout the page, and the
/HEAD tag that brings the HEAD section of the output page
to a close are emitted. Operation then jumps to step S4622. In
contrast, in step S4613, for the current token, a determination
1s made whether a BODY tag 1s encountered. If so, operation
continues to step . Otherwise, operation jumps to step S4615.

In step S4614, the current token, which 1s typically a
BODY tag that starts the body, that 1s the visible content,
section of the output HIML page 1s emitted followed by a
FORM tag whose ACTION attribute 1s the URL of the Spar-
row Web server. Operation then again jumps to step S4622. In
contrast, 1n step S4615, for the current token, a determination
1s made whether a /BODY tag 1s encountered. If so, operation
continues to step S4616. Otherwise operation jumps to step

54617.

In step S4616 a /FORM tag 1s emitted followed by the
current token itself, which typically 1s a/BODY tag. Together,
these two emitted tags bring to a close the FORM that directs
actions to the Sparrow Web server and the content body of the
output Web page. Operation then jumps to step S4622. In
contrast, in step S4617, for the current token, a determination
1s made whether the current token 1s a preexisting FORM tag.
If so, operation continues to step S4618. Otherwise operation
Tumps to step S4619.

In step S4618, a /FORM tag to bring to temporarily disable
the effects of the FORM that sends actions to the Sparrow
Web server, so that the pre-existing form may continue to
function, 1s emitted followed by the current token, 1.e., the
pre-existing FORM tag. Operation then again jumps to step
S4622. In contrast, 1n step S4619, for the current token, a
determination 1s made whether the current token i1s a pre-
existing /FORM tag. If so, operation continues to step S4620.
Otherwise, operation jumps to step S4621.

In step S4620, the current token, which 1s typically a pre-
existing /FORM tag, 1s emitted followed by an additional
FORM tag 1s that directs actions to the Sparrow Web server,
so content outside of the pre-existing forms will all be set up
to 1interact with Sparrow Web. Operation then again jumps to
step S4622. In contrast, 1n step S4621, the current token 1s
emitted unchanged, as the current token 1s not one of the kinds

of token for which special processing 1s needed. Operation
then continues to S4622.

In step S4622, special handler routines update system data
structures as needed based on the content of the current token.
Operation then continues to step S4623, where operation of
the method returns to step S4630.
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In a parse tree data structure, the methods described above
operate on an array of tokens. The tree structure of the tokens
1s represented implicitly by the nesting structure of beginning
and ending tags, and in this case, by keeping a stack of tag
contexts during each pass. An alternative exemplary embodi-

ment would be to construct the tree explicitly. In that case, the
methods would walk the tree.

FIG. 34 1s a block diagram outlining one exemplary
embodiment of a web page conversion system 600 according
this invention. As shown 1n FIG. 34, the web page conversion
system 600 1ncludes an input/output interface 610, a control-
ler 620, a memory 630, an edible item/field determining cir-
cuit, routine or application 640, a sequence determining cir-
cuit, routine or application 650, and a template constructing
circuit, routine or application 660, cach appropnately inter-
connected by one or more control and/or data busses and/or
application programming interface 670. The input/output
interface 610 1s linked to the web page data source 1000 by a
link 1010. The input/output interface 610 1s also linked to a
display device 800 by a link 810, and one or more user input
devices 900 by one or more links 910.

Each of the links 810, 910 and 1010 can be any known or

later-developed connection system or structure usable to con-
nect their respective devices to the web page conversion sys-
tem 600. It should also be understood that links 810, 910 and

1010 do not need to be of the same type.

The memory 630 can be implemented using any appropri-
ate combination of alterable, volatile or non-volatile memory
or non-alterable, or fixed, memory. The alterable memory,
whether volatile or non-volatile, can be implemented by
using any one or more of static or dynamic RAM, a floppy
disk and disk drive, a writeable or rewriteable optical disk and
disk drive, a hard drive, flash memory or the like. Similarly,
the non-alterable or fixed memory can be implemented using,

any one or more of ROM, PROM, EPROM, EEPROM, and
gaps 1n optical ROM disk, such as a CD ROM or DVD ROM
disk and disk drive, or the like.

The input/output 1nterface 610 1s connected to the user
iput devices 900 over the link 910. The user input devices
900 can be one or more of a touch pad, a touch screen, a track
ball, a mouse, a keyboard or any known or later-developed
user mput devices 900 for mputting data and/or control sig-
nals to the web page conversion system 600 to convert an
input web page to a converted Sparrowized Web page.

Furthermore, the input/output interface 610 1s connected to
the display device 800 over the link 810. In general, the
display device 800 can be any device that 1s capable of out-
putting the input web page, the converted Sparrowized web
page, the “What to convert?” menu and any error message
according to the method and the web page conversion system
600 of the exemplary embodiments.

The 1input/output interface 610 1s also connected to a web
page data source 1000 over link 1010. In general, the web
page data source 1000 can be any device that 1s capable of
inputting web page data that 1s to be converted according to
the method and the web page conversion system 600 of the
exemplary embodiments.

The editable item/field determining circuit, routine or
application 640 mputs a user input, inputs the identified web
page and determines which types of items are to be made
editable. The sequence determining circuit, routine or appli-
cation 650 determines a sequence of list items, table rows or
paragraphs. The template constructing circuit, routine or
application 660 determines how the edible 1tem 1n the docu-
ment will be formatted and displayed, which user interface
interactors will be provided to edit the fields of the edible
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item, and how new 1items to the same type will be formatted
and displayed when the new i1tems are created.

In operation, user input 1s mput from the user input device
(s) 900 over the link 910 by the input/output interface 610 of
the web page conversion control system 600. The user input
includes information regarding one or more of the source of
the web page to be edited, the type of web page elements to be
edited, the location of where editing icons are to be placed
and/or the location for the converted output web page. The
user input information 1s then stored in the memory 630 under
control of the controller 620. A web page data 1s input from
the web page data source 1000 over the link 1010 to the
input/output interface 610 1n accordance with the user input.
The web page data including the web page source code 1s also
stored 1nto the memory 630 under control of the controller
620.

The edible 1tem/Tield determining circuit, routine or appli-
cation 640, under control of the controller 620, inputs the web
page data. The edible item/field determining circuit, routine
or application 640 augments the web page source code to
form an augmented web page source code that 1s 1n conform-
ance to a coding standard. The edible item/field determining
circuit, routine or application 640, under control of the con-
troller 620, then stores the augmented web page source code
in the memory 630. The edible item/field determining circuat,
routine or application 640 determines the type of web page
clements to be converted and sets a value of a conversion flag
associated with each of one or more types of web page ele-
ments to be edited that have previously been selected by the
user mput. The edible item/field determining circuit, routine
or application 640 also stores the value of the set conversion
flag 1n the memory 630 under control of the controller 620.

The edible 1tem/Tield determining circuit, routine or appli-
cation 640 also determines the locations where the editing
icons are to be placed and sets a value of a placement flag
associated with the location previously selected by the user
input. The edible item/field determining circuit, routine or
application 640 then stores the value of the set placement flag
in the memory 630 under control of the controller 620. The
edible item/field determining circuit, routine or application
640 parses the augmented web page source code and converts
the parsed augmented web page source code to an editable
web page code based on the value of the set conversion flags.
The edible item/field determiming circuit, routine or applica-
tion 640 also stores the parsed web page code and converted
editable web page code 1n the memory 630 under control of
the controller 620 and/or outputs the parsed web page code
and converted editable web page code directly to the
sequence determining circuit, routine or application 650 and
the template constructing circuit, routine or application 660.

The sequence determining circuit, routine or application
650, under control of the controller 620, inputs the parsed web
page code and converted web page code from the memory
630 or directly from the edible 1tem/field determining circuit,
routine or application 640. The sequence determining circuit,
routine or application 650 determines a sequence of list items,
table rows or paragraphs. Then, the sequence determining
circuit, routine or application 650 marks and/or indicates
where each sequence of items, of a sequence of list items, a
sequence of table rows and/or a sequence of paragraphs
begins and/or ends. The determination of the beginning and/
or ending of each sequence of items 1s used to indicate where
editing buttons should be located 1n constructing a template.
The sequence determining circuit, routine or application 650
also stores, under control of the controller 620, the beginning
and ending of these sequences 1n the memory 630 under
control of the controller 620 and/or outputs the beginning and




US 7,703,004 B2

23

ending of these sequences directly to the template construct-
ing circuit, routine or application 660.

The template constructing circuit, routine or application
660 under control of the controller 620, 1nputs the parsed web
page code and converted editable web page code from the
memory 630 or directly from the edible 1tem/field determin-
ing circuit, routine or application 640, and mputs code indi-
cating the beginning and ending of these sequences from the
memory 630 or directly from the sequence determining cir-
cuit, routine or application 650. The template constructing
circuit, routine or application 660 determines the variable
contents to be edited and the fixed parts for each 1dentified
editable item. Then, the template constructing circuit, routine
or application 660 creates a template for the editable item(s).
The template constructing circuit, routine or application 660
also generates a hash key or unique identifier for all of the
variable contents and the fixed parts. The template construct-
ing circuit, routine or application 660 determines, for each
template, whether the template 1s stored 1n a hash table 1n the
memory 630.

If the template constructing circuit, routine or application
660 determines that the template 1s not stored in the hash
table, the template constructing circuit, routine or application
660 associates, under control of the controller 620, the new
template with a chosen template name and stores the template
in the memory 630 under control of the controller 620. If the
template has previously been stored in the memory 630, the
template will not be stored again. Then, the template con-
structing circuit, routine or application 660 outputs, under
control of'the controller 630, the converted editable web page,
based on the converted editable web page code and the tem-
plates web page, via the mput/output interface 610 to the
display device 800 to display the output document.

In formats other than Sparrow Web, exemplary embodi-
ments similar to those exemplary embodiments of the sys-
tems and methods according to this invention described
herein could be targeted at other systems that allow structured
contributions to Web pages. For example, items found 1n the
Web page could be turned imnto XML structures to be format-
ted using the Zope® Page Template language.

It should be appreciated that, 1n various exemplary embodi-
ments, 1 recognizing other HIML structures, the systems
and methods of this invention can be applied to other tech-
nologies for recognizing repetitive structures in HTML pages
that are not explicitly encoded in HTML list, table, or para-
graph tags. For example, items 1n list-like structures in HTML
pages, however they may be represented in HTML tags, can
be made editable.

It should be appreciated that, 1n various exemplary embodi-
ments, 1n further interactions with the users, many other deci-
sions can be made by the user as part ol a new Web page
created using the systems and methods of this invention. For
example, 1 a piece of text 1n an 1tem 1s bold 1n the original
page, there 1s a question whether a <b>tag should be built into
the template for that item (under control of the page author),
whether a FIELD type should be used that allows the con-
tributor to turn boldness on and off, or whether the tag should
be 1gnored. Various exemplary embodiments of the systems
and methods of this invention can allow the user to make these
decisions, can provide the user with a preview of the new
Sparrow Web page that highlights the effects of these deci-
s1ons, and/or can allow the user to cycle through the choices.

While this invention has been described in conjunction
with the exemplary embodiments outlined above, 1t 1s evi-
denced that many alternative, modifications and variations
will be apparent to those skilled in the art. Accordingly, the
exemplary embodiments of the invention, as set forth above,
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are intended to be illustrative, not limiting. Various changes
may be made without departing form the spirit and scope of
the mnvention.

What 1s claimed 1s:
1. A method for automatically converting documents
expressed 1 a markup language to structured shared write-
able and editable documents, comprising:
inputting, using a computer, a first document having a first
document coding expressed 1n a markup language;

inputting, using the computer, conversion parameters
usable to convert the first document 1nto a second docu-
ment by selecting which types of content 1n the first
document are to become sequences of editable 1tems,
selecting options that determine the content of a tem-
plate that will be constructed and applied to the editable
items by selecting a location 1n the template for an edit-
ing iconrelative to other visible elements of the template
and setting an editing icon placement tlag according to
the selected location:

converting, using the computer, the first document 1nto the

second document having a second document coding
expressed 1n a markup language by 1dentifying at least
one region of content of the first document as an editable
item and 1dentifying at least one sub-region of the at least
one region as an editable field;

constructing, using the computer, a template describing

how each editable 1tem 1n the second document will be
formatted and displayed;

outputting, on the computer, the second document contain-

ing content of the first document and one or more
selected content icons by 1dentifying at least one begin-
ning and at least one ending of at least one sequence of
editable 1tems and adding, removing, or modifying
markup language elements at at least some of the at least
one beginning and the at least one ending of the at least
one sequence,

wherein the converting of the first document 1nto the sec-

ond document includes:

detecting, and, 1f necessary, revising the first document
coding on the computer;

parsing the first document coding, as revised 1f neces-
sary, 1nto tokens on the computer;

marking as editable at least some of said tokens of the
parsed first document coding based on the value of the
conversion flag and on the relative order of the
markup language elements on the computer;

determining which of the at least one sub-region of the at
least one region 1s the editable field within the at least
one editable item based on determined factors on the
computer;

constructing at least one template for the at least one
editable item based on the determined editable field
and determining how new editable 1tems having the
same type of item content to be converted will be
formatted and displayed when the new editable items
are created on the computer;

placing the editing icon in the at least one template based
on the value of the set placement flag on the computer;
and

generating the second document based on the at least
one constructed template on the computer.

2. The method of claim 1, wherein marking as editable
some number of the tokens comprises:

labeling the token according to the type of item sequence to

be converted and a location of the token within the type
of item sequence, where the type of 1tem sequence to be
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converted includes at least a table, list, sequence of para-
graphs, or other type of document regions;

counting children of 1tem sequences that are of the type to
be converted;

propagating child counts of the 1tem sequences;

marking, as non-editable, some of the lists, tables, and
paragraphs based on the content and relative order of the
respective lists, tables, and paragraphs; and

marking existing forms, within the first document, as docu-
ment regions with preserved existing functionality.

3. The method of claim 2, wherein counting children com-

Prises:

counting, for each table, a number of rows 1n that table and,
for each list, a number of list items 1n that list;

storing the number of rows 1n a start tag token of that table
or the number of list items 1n a start tag token of that list
as a child count for that table or that list, respectively;

marking start row tags in each table with a number of
columns 1n each of the rows:

extracting a string representation of each column tag;

attaching, to each start row tag token, a list of the string
representations for the column tags that occur within
that start row tag token’s corresponding table row;

finding, for each token, the maximum child count of all of
the child counts stored 1n the start tag token of each of the
tables that include that token and storing the maximum
child count as that token’s parent table count;

finding, for each list, all tables that contain that list, and
storing as the child list count of each such table the child
count of that list, but only if doing so will make the child
l1st count of the table larger;

finding, for each nested table, all surrounding tables that
contain that table, and storing as the child table count of
cach such surrounding table the child count of the nested
table, but only 1if doing so will make the child table count
of the surrounding table larger;

counting, for each paragraph, a number of non-empty text
tokens in that paragraph; and

marking a paragraph start tag for that paragraph with the
number of non-empty text tokens.

4. The method of claim 2, wherein propagating child
counts comprises:

selecting, 1n turn, each of the tokens of the page;

storing, with each token that 1s part of a list, the child count
that has been computed for the start tag token of that
token’s tightest enclosing list;

storing, with each token that 1s part of a table, the child
count, child table count, and child list count that has been
computed for the start tag token of that token’s tightest
enclosing table; and
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storing, with each token that 1s part of a paragraph, the child
count that has been determined for the start tag token of
that paragraph.

5. The method of claim 2, wherein marking, as non-edit-
able, some of the tables, lists, and paragraphs comprises:

finding all tokens that are 1n a table and are marked edit-

able, and selecting, 1n turn, each such token;

marking the token as non-editable 1f that token’s child

count 1s less than 2;

marking the token as non-editable 1f that token’s child table

count 1s greater than 1; and

marking the token as non-editable 1f both that token’s child

list count 1s greater than 1 and a user has requested that
lists should be made editable in preference to tables.

6. The method of claim 2, wherein marking, as non-edit-
able, some of the tables, lists, and paragraphs further com-
Prises:

determining the value of the set conversion flag;

selecting, 1n turn, all tokens that are part of a list if the value

indicates that tables and lists with tables preferred 1s the
type of item content to be converted; and

marking the token as non-editable if that token’s parent

table count 1s greater than 1 and the value 1indicates that
tables and lists with tables preferred is the type of item
content to be converted.

7. The method of claim 2, wherein marking the existing
forms includes:

finding all tokens that are 1nside of an 1nitial form, 1nclud-

ing the start tag tokens and end tag tokens of each such
form; and

marking all such tokens as non-editable.

8. The method of claim 2, wherein determining the tem-
plates includes:

finding each 1tem, 1n turn, that 1s marked as editable;

determining variable parts of the template that should be

editable by examiming the current text and the tags of the
item;

determining fixed parts of the template that should remain

non-editable by examining the text and the tags of the
item;

determiming a unique 1dentifier, the variable contents and

the fixed parts of the template;

determiming 1f a template has already been associated with

that unique identifier 1n a template table of previously
computed templates; and

determining a new template based on the variable contents

and the fixed parts, 1f no previously computed template
1s found for this unique identifier, and associating the
newly determined template with the unique 1dentifier in
the template table.
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